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Abstract of JP 20003241 20 (A) 

PROBLEM TO BE SOLVED: To avoid useless radio 
transmission from a master station unit of a radio 
LAN system that transmits multicast information of a 
group to slave station units belonging to the group. 
SOLUTION: The master station unit 1 uses a 
collection means to transmit a collation radio signal 
to inquire of stave station units 2a. 2b of a 
communication available region R about a belonging 
state to a group, uses a reply signal reception 
means to receive a reply radio signal from the slave 
station units 2a. 2b in response to the collation 
signal, uses a management means to manage the 
belonging state of the slave station units 2a, 2b to 
the group, uses a multicast information transmission 
means to transmit multicast radio information to the 
slave station units 2a, 2b only vi^hen the slave station 
units 2a,; 2b belonging to the group conresponding 
to the multicast information received via a channel 
3a on the basis of contents of the management by 
the management means are in existence in the 
communication available region R. 
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1 

or. 

*iH#r s JB^m^* maaaft-r im^^stt . 

i. 

[000 n 

[0002] 

tL.-C*06n'5-r-1?-^ V h (Ethernet) -CIS. 

hdcisliimm-^o h3;l'-C*iTCP/l P 
(Transmission Control Protocol) Ci'Wv h ( I P 
,\>Tv h) 4ffll»-CjifS«r'ff'5<D/>5C3iSli^C-5rc>4. 

T'j h«. W« (Wxii-7;U^++Xhtf«) 

0 r .rf - Ji'^- a - :^ iieftr S T !r - 3 
[0 00 3 3 H I nctt. hrOifiOtCfflf 
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6tl-5l Pvjl/?+ + Xh7U-A©«BSW^dC«fiSe'S* 
^nOr**). C<DI P-yjU^-t-cX h7U-A(J. W;i 

•7iW?-+i'XhTKu;^) ^^<i7c-<-i>-^--'hT 
. Fu;^*f -fy (ccrii. i P) g^*M=tttJ34TC«6t 

TsrrKuxr**). j^ftTc-Y— (f:^:^ kt ku^w* 
fiTcfrin^r Ku;^T4)i). i'-fT'WT'-if (ccr? 
10 «. 1 p-7Ji/^t+x ^-'^•^r-y h ) 4^i|-rst9fflr* 

■5. 

[0 004] S/c. ±361)1 lCCin3nSJ:^K:. ±S 

ofci pvji,^++:^ h-'>-er-^ Hi. msJi p.'<-i^ 

9 > (Version) t««^ I H L-^ yfi^iimJc I PT 

Ku;^-«»3^ifei pr Ku;^ (ccrii. vji^+^j^h 

[00053 012 «:«. ±820 1 1 Kn^L/cJeit I P 
r KUXil/-Cffll,»6n4 3 2tr7 KO-viU^+fXh 
20 7 K U;^ i±8eBl 1 1 «Cii^l//c5Bit-f —^^ h r K u 

Xt(0»Ic;©-W=&iSl/-C*<5. cne>«l ANA (In 
lernet Assigned Number Authority) <D^StC6£-»/c<» 

(0 00 6 3 00tC7n3*i5J:'>tC. lPrKU;^rffl 

yj|/-^*J»Si]-r.SWta«Tfi©2 8t:v Kc«l*)Sr 

30 r-StSffi^B t HiJ><it,»T14©2 3 tr » KCSIO^T 

-Jr';>i'eKibtt* 'Ol:O0:5E:00:O 
0:00"~"01 :00:5E:7F:FF:FF'* 
(16ji»ain) <»:l»-3/cv;l.^+ + X h7 KUX*iffl 

[0 00 7 ] cc-c. ±saL/fci P7Ku;^rsio^'C 

-««C«ig-r 4 0«C W L/ . ±Se L -If * h 7 K U 
40 ;i^-CSll*)SrP>ilS2 3t - y KOVJl/^+i'XH^Jl'- 
[0008] iC5-C. M«LAN'>Xf-A«:KW6*i 

+ htiHB*J»Slfl3hfcl PT;l5^+-pXh7U- 
A*S(3bfctS^«:. ^ai pv;U9^+ + ;^h7U-A 

50 ?-+-».;^ h7U-Aiii©5Ejfc'f-if*--' H7 Hu;^©* 



(3) 



2000-324 1 20 



[000 9] 

[0010) c©j:^^cS£3fe©aa*Kai-r 

[00 1 1 ] 

[00 12] Kor. ±sd©J:^tc|5i««/rLrs<ti/ 

«). mktjitmmimmtictifi-Qa. 
(00 1 3] ^^^qtcisimRa-cii. MtC. 



[0 0 15] 

aW-Wil/t:. WiL^-TJU^+tX h;U-irj5i^3 
tl-Ct»4*>5*>/»«^fl?C«l«LANJ/Xf-AKia:ltP>tl 

i9:We>n-5JiifiLANi^Xf-AiL-C. •7Jl.?-+i'X 1- 
Jl- a»*tlS«S3 *TCt>-Sl»8L A N ^Xf- AOmsJEPilS 
Ut'5'jW^+*X j»*s««6Stiri>«tl>ilR«lLAN 

[00 16] ■yji'^+tx h;u-i'4Ai|gitt 

S n-Ct » SJRiB L A N i/X f- A©«l8W<e HlfiSWtrTn L 
■C*0. COjR^LANi^Xf-AfCSJ. v 
i';}^->3 aiftiKShfcH^Kai-?'. lliJi«ai<t 
M^amf •Sa«(D^-^SB2 a . 2 b*iaW6tl-Cl> 

(3>fa-5») H 1 ^-^^b^+tX h;l'-i»4*i}6iK 
Sti-Cte«3. m«v;U?^+ + X ^;^-i»4%/^ 
l/Tflfe©*-^ h7-i'©*Xh (3>tA-ir) H2*l 

(00 17] I321CB, -rjl/^+tX K;l'-^4 

nr(,»/i:i»flRi»L A N i/X7^ A©«BSW^j:«lfiX 

CT%iSfC*»). COMSLAN-VXT^AfCW. iJfl^li 

Ha 1 <!:«K«Slii@r-&ffiet©^iiiia2 a . 2 b ifiiSM 
6h-Cl>S. -^«■'^•-^d'^K->3b{C^i. m« 
*Xh {3>t»-i») H3*ifttt$h-Ct»4. ifc, 

■CtJ:. ?agKa 1 ^'•7-^Ra2 a . 2b^ttS«ai© 
too I 8) '>:CC. ±12111 {CiSUcvJU^+ + Xh;l. 
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-•^4^:i^>^hH K H2iCj:«3}ft>ti*ttf¥a)-«* 

4^/c*v h^-i'icr)*;^ hH 1 . H2<kOBflriGM 
P (Internet Group Management Protocol) > ■y-fe— 

«rj|«TCP/iP y^h^o^ «^w. Ric 
hard Stevens mSi ^-iS^m ttiK 

i/a<icDi¥ffl;&iKtS 3 nr c ^ i . lo 

tool 9] *Wrtt. ±l2Lfc-7;l.^+i.XhyiU- 

rj:i>) ctf)^^m^Ai>. 20 
[0020] HI K H 2 rtt. 

H 2 cc*t trsfi^s c * 5. 

[0 0 2 1 ] ±iet/cl GMP^ --/-b-i^iifiO 

MPPS#^<^:r h«:i*fiT^>. CCr. IGMPM^^^' 

So 

[0 022] S^^:^ I- H 1 . H 2«, ±seUfc I 
GMPlS^^^^ v h«:Sf3t-ii. SS (-f/jr^^^. S 
*;!^hHU H2) 

^raa^ilT'Stflffi (^^U-:?*! D) I GMP U^i^-- 
-ir -:; htc<i:0-7;U^+i':^ hJU-^4Cc3tl/t:iS(iT 
it>7.VH\. H2 3&il9«a>"5'iU^ + l'Xhy 

[0 02 3 ] */c. hH 1 . H2)&M GMPM^ 

-7^tcfcWlilLt:t>J^j:C^t8^Cc;*. §;^;^hHl. H2 

(•r<i*5^. ±seo/ci GMPud<- ht^fi 
[002 4] tfc. Si^;^hH I. H2{i, mji±sa 

iL«*XhHl. H20AP-CS«/l5»*Lfc<!:#tC 50 



«) . ±iaL/cIGMPU*-h^<<r^y h4-7;l/^=t^i- 

[0 02 5] tl±a)<t^<f I GMP> v^2--t^ (±SilL/ 
/cl GMPBa#*>I GMPUli- h) <Dji(i«rtf^Ci 
-C. hiU--:S'4«. t^XhHl, H2/)^6 

'SftU/c I GMPU^-h^'^'^--^ htcS-:>Cit:*XhH 

I. H2<D-7;U^+i-xhi^;l/-':r^<D^«R®4SII 
-e-ur. v;l/^:t^i.xh;U-^4«. -7)1^=^-^ 

xht#$a/^^f&*rtsn/c 1 p -7^1/5^+ 1 ;^ h** 

»-r*ttl^tc«, ^KI P^iU^+l-Xh/^^-;. hi*! 

H2(7);^(C3PfO'CSai P"7;l.^+i-Xh/%"er-^ him 

[0 02 6] CC-C. *Wr«, 1ftaST4^-^»IS2 
a. 2b(C'3V^rt). ±SEUfe*XhHl, H2if3I« 

^+ ;^ h i/;u- ^ttlft-r S c <h nI66>:ctt»fi)c<!: b 
Ti-S. CiOWtfijEKlcfcO. i:feiai^±tS[g2K:7i^U/c 

-yk:^Wr5^^Kia2a. 2 btCjPfL/r^KSv;W 

[ 0 0 2 7 ] */c. JiiSa 1 -^iSaH 2 CC^l//c*«^0 
MiSLANS/:^f-A-C5i, m«±3aHl ICCTj^U/ct 
(DiPtStt I Pv;Uf-+ + ;^H:7U-A*ffll^r. ±Sa 

h-^I GMPBg^^^^-;' h*^ I GMPU5|<- h 

[0 02 8 ] ccr. 03ccti, mt3:±2aiai ucin 

Lie 1 Pv;i/^ + ->'X h7b-A«tc 1 GMPSg^'^*^ 

V \ GMPU^-h'>"^r'7 hit^-D/cl GMP^'^ 

V h^rtSWUr^^Sne IGMP7U-A(0«B8W/d: 
m^t^^^SUr^-S. |BlStCin$ti4J;^iC. ! GMP 

hnJUS^iori GMPCc*tl£L/cS^^^fflt^6h. 
f'-^'il/'C 1 GMP7'-^^7A?5m^€>ilTt^^>. 
*/c. I GMPr-^f^^^Att, tWAt* I GMP^<->? 
3> (Version) t9«^ I GMP ^ x -^r ^tfA 

1 PTKux (^;u-:/r Kux) imt^ri^S. 

[0 02 9] iiid. WTr«. Si^<Dfi!'t±?)^6. I P 

5*i/cl PvJb^+i'XhM'^r-^ h*t8WLT«l/a3*^ 

S:7U-A^'7ji^^-tXht»f8:7U^At#l^ IP 

Wl/TWIScStli I GMP7U-A* I GMPRg^^U 
I p-7Jb^+i'X h-:7U-Acti«: I GMP 

^;^<-h^^•^r^> h*t8W(/rtlH«3llSI GMP7U- 



[00303 ;xtc. ±iea i p±fm 2 K.7fkLtcm» l 

:^«:«ix./cr>7•tS|51 1 i. ^-;^'''!> Kfl^OffiS 
^«'lf KiSaSP ( B Bg|5) I 2 a;-;^ 

K©#cr>3£fSja3?*'ff ^ 1 FSPl 3i. '<-;^/<> 

SS^r'll-JRFSPl 4<i:. C4l6SffiIISi5 1 l-144$l| 10 

[003 1 ] r>^i-^ 1 1 tea. PI;ii3:jg|filtt*Wr 

tf»i$-rS*<«aiSI5l 5{Cj:»)ti)iSI3*i4. *W-C 
li. S-fei'i'a- v h«3 0ao}§|Slt44^Lr*i0. 

1 2<iO-fe4'i'J.r. V hCCj;<5±*(it 0-C3 6 0ffi©ffi 20 

[00321 *W-CB. JiaaOi^K 1 2(i(D-fei'i»Ji 
>f^-f<DfS<bOr«.i:.rLt 1 2<i-C«:< <!:4>J:t». * 

[0033] B BSC 1 2 (C«, ^ftJtt«-?>SfifIiia«:*<l 

iai-r4iiB(i$iiiasi52 2i. mnntst.ttjiiT'-^o^m 30 

l|*'fT^i2Htf'-f«iffi262 3i. S<gUfcf=-f <D4S 

/>7Uii'/->'jTJi' (P/s) gftifuriifiT'-i'fti 

a8|52 3'vffl^-r4Ct^. «(a7'-*«ia»2 4*»6 

A:^0fc7'-5'if«:i/'jr;u/-'<-7U;i' (S/P) ^ 
[0034 1 sfc. j*(if=-f j!aaa52 3«. miis 

ft-#rJBfi)EUfcM«7 U-A©|5)»!*lliai«rff ^»ail8S 
^. S/P«(ft«!ia*tT^|5II8«l*«il-C. aftlMBfflJ 

2 2A>6A;'3l/fc7'-f5?«r^0triF.teff.l?tr I FI5 
1 3'^ai:^Dr4Ci«:'fT^. 4fc. S®7=- f «iJIS52 

4w. mi3:p/s$»«ia*!f^iHii8t». /<->:?t 

^. igi»7U-AOIlWSiJiai«:!f^®K-?>. 
a%'(f^FECf=3-y3|*«^r. 1FS|J13*'6A 

ufcf'- f ^«rs "3 rriEiiaa3?L-cji(t*iii8ia52 2 
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(00351 I Fat 1 3(c». sffi»iaa«iT9smi»i 

Si52 5 i. (t#s%a}g-r4»igsi52 6 i*«(t^e.nr 

•r-E>»fig^. ismjsffi {fut>*i>. ^ss«!ui) ismte 

lf*lix-C. i^^f=-5»<!tt®SIJ2 3*>eA:^0fcf'-'S( 
SI*-?'- 1/-C R F SP I 4 <Oig^ • 

%2&^V&fjti>Ct^. SgEig^-^)'f»aP2 8*>^A 

-**!ia8S2 4'^Ul:^J-r4Ci4i7^. ^WtU2 

MSPLL^«:(t;ir. »43itfcfi#«4RFSIJi 4 

©++ 'jT^fi)Eai2 7^{>±iEi/te^a«a52 5'vHi:^-r 

[0 0 3 6 3 RFSPl 4K:ii. jifi+ + T«:^BX-r4 
+ + ';T^1!X8|52 7 '^-;^''OF^i^?<i:ji«++ 'J 

SfiW^Si52 9<!:*iiB^6*TCt,»4. +-pyT^RJ8B2 
7». I6}saf2 6*>^>A*0te®#«©®«»«:a(Sfi- 
•SilfSS^. S^KiWi-TiWiS (AMP) 3f*(t 
xt:. i6«igP2 6A^'=.A:^Lfcfi^iS?:ffli.>-ca«+ + 

[00371 */c. • 9^m^2 8 ^USStltc^ 
-X M> K ft #i jfi(g4 + 'J 7 i «:S^-r -& C i 
r4C4*tf5ttfte*«l^-C. !EaSHaJ2 5*'6A*L. 
/c7"-i»fi^i+ + T4fiSSP2 7 *>6A;^l//ciHi 
+ f >jr<!:*fi^L/rj|J5fiWS6ll2 9'>>.m;^^4Ci 
^. iMS(iWgffl2 9*»e>A^l/tea^»[*ii©++'^ 

[0 03 81 */c. ill5(iW^3l52 9}i. i^flKilltS 

»Si52 8;!)>P)A:t)Lfc7'-fli^lf (*wc;i. jifS+ 
*'JTt©ig^ifi) €:T>f-tai51 l'^ai;'3L-C-fei'i' 

1 l©-bi>}'a::.-^ h{Cj:iJMfi(rSfttfc7'-f fi# 

[00301 mwm i 5(c». i^tt©asii«!is««;tf^ 

CPU3 0i. CPUSOWfP^Jfiia^ftCfflt'^niR 
AM3 1 i. M'(a:/ay7AS?4»ttLfcR0M (Wi 
^^^^i/aROM) 3 2t. BSaSl 2i©ia-Cf' 
-i'tf©ji5*^f^DPRAM3 3i. f 
>3a. 3 bt©tll|-C5'-fSf©iHS%'<f^ LAN-f> 
J»7i-XgP3 4i3>»(i;i6«iri>4. CCr. DPR 
AM 3 3 a±8SL/cB BSC 1 2©ii@PiSlS»2 2 
Stl-Cte*), LAN-f>*7*-x8P3453:±S201 •«> 



(6) 



>3 a, 3 bi«I^Sii5. 

[004 0] cpuaott. mxiiROM3 2ic\ims 

)^l$S2 a , 2 b iOjlK»jBm(c4<}i.>-C». JJSUfcC 
PUaort*. BBSqi 2^1 FfflJl 3^RFS14* 

(tfiij.®#*r>f^taJi itcfliieiifci Eiso-bf 

^^F>r-^^^^^fsiii^2m^^rRFS|51 4^1 F2f 1 

3 B B w 1 2 iiMiai i/rsnteair S C i 4tf ^ . 
[004 1] «±©«t««: J: »3 . *wa)ia^iis 1 ts. 

AiJSttStiiW^'^v i';}i->3 a. 3b«:vJl/^+i. 
X 4*sigtft3*ir(,>-5d>S*>**'l8!lt-S«life«: 20 

^> traiffr i •7^1' ^ + 1' ;^ HI-- f A«ieiiS«c«fi^ 3 *i 

[0042] C C'C^^iF-^iSSOy^l'-T''^© 

X 4*>P>iifi3n* 1 GMPM^^U- 

i'^t-^Sa. 3 b«:ffll»rt>43>s. @«ifC5i4'0 
J:^<ftco*<ffli.>e>l^riJ:t^ 30 
[0043] Att:WCC«. *(W©aS)SSH 1 

r. W^z-Svi'ii^-^Sa. 3 b«r/M/-CI GMPR^ 

^»J';P->3a. 3 b«:v;U^+i.X hJl'-*4*»»H 

[0 04 4] |?y^li±gEia 1 «Cn^L/ci<i:^^jr»fiiLAN 

CCi^fi3h«> I GMPB9#7U-A*iW«''<vi'*-> 40 
3a«:/M/rejll3n'5<D%«IU0fcCtCCCt.(;r. W 

[0045] Wi'.fUEH 2 CCmLfcJ: ^ ^tflSlB 

LAN iy:!^7-Aic^mnmim i a<»w ^)tifcJi^(c 
«. *(«©m»!S 1 «. 1 GM PM#7 u^Amm 

/N'v i'ji^-^a b*M.r(SSSh*©«:t«^Hll//itl,'C 
i{cit.i;r. w«'<v i'jK->3 b«:vji'f^+-».xh;i' 

[0046] ^mmi^s i ». iM^i^Mmiifi so 
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*s "0" mVi>i-7A,f-:ff-^X\'A'-^y'^{fi:RAM 

3 UCietfiL. W«''-t-^e'^->3a. 3b«r^tri 
GMP«a^7 U-A4i!>4'< i fc 1 @«fSt/fcC ifCir. 

C4-C. ^ttvjb^^+i.;^ h)l'-if77i'*i "0" ffi 

(OFF) r**it*vji.f^+t;^ hju-a»*««tt3n-c 

"1" lia (ON) ■C*tl{ivjU?-+ + j:^hJl'--5i*$«lgt 

[ 0 0 4 7 ] $/c. 4im<om»m i iid^fig^tis 

R<D-flSiR»2 a. 2b{cWL/-Cv;l/f-+i.;^hy;l'- 

[ 0 0 4 8 ] C cr. *P»l©(iS^«B 1 -C5i±seUfcfH 
^m^t t^rWjL«±iea3(cinl,/cfc©iPItt«c1«« 

©1 GMPRg#7u-A*m>6tit:*j'3. *P(©a^ 

ilS 1 1*. ±8e©*ISilKiJlK: J: 0 vjUf-^r f X h JU- if 

4 $ *ar t » 4 4 *i|8i| 3 h fc«^{c»^ttv;l/ + 

■p;^ hiU-J»4A>6W«''< vi'*->3a?r^L/t:Sfi 

i/;rcfi# (*W-c«. 1 GMPSS^7 u-A) tffli^f 

M^«#«:M«i*ftL> v;l.^+i.;^hJl.-if4Aiffi« 

[00491 Jite. 3|stfl!©l»J^KS 1 -c«. -^JW^+i- 
A) *-e©4*|B#fi^4b-C^^JIS2 a. 2 b«:*t 

[ 0 0 5 0 3 * te. ^W©«Ji«a 1 «. iSfiL/cfiB^ 
(3#(C[t. i; -C ft?-»i(S 2a. Zhifi hUm^ Shi 

<i6tc<fc •) . $J6f«K:m ^ P.«^5(i#«:it. c-c^-^KH*^ 

[0 05 1] CCV. ST-^«»2 a. 2 b*>6«RSiS 
«3 n*It.Sfi^CC«^aS^ )^«S 2 a . 2 b *ifrSI 

is*). *Plrii. c©3asi)t»f8iLr±g2Lfcy;i'--7' 

■C. m«JiKia3tCn^Ofcfc©ilSI8l^c«RX© I GM 

[0052] *i*J. :*[«i|©?-^«S2 a. 2 b«. ffll* 
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a. 2b«. f?ii^:3:±stfcRg^(i#*s<ii'ri,»/'^i> 

-&^-^Sia 2a. 2 b © y - ■^'^<omiSW& 

[0054] C cr. ±iBL/l:Bffl<D(±:&©^tt:W«:'n 
T. *W©«Jil^!» 1 ». ■?«3Sil2a. 2 

5. ^Jte. iBlHlCinL/fcl Pv;W9^=^^-t.;^ h:7 ^ JHlf■ 
-:?'J^^C«. -Wil/r. "***•••* 1" ^ "* 20 
** • • ■ *2" * • • ■ *3" mti.*-3tcif 

ju-yi D (*«^-CW. {/)l--:frv u:^) A^ISttSn 
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♦ NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect 

the original precisely. 

2 ***♦ shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]A key station device which carries out wireless transmission of the multicast 
information which it was provided in a wireless LAN system which transmits 
multicast information of groups involved to a child station device which belongs to a 
group, and was received via a circuit to a child station device, comprising: 
An inquiry means which carries out wireless transmission of the reference signal 
which refers for a belonging state to a group to a child station device of a 
communication feasible region. 

A reply signal reception means which receives a reply signal by which wireless 
transmission is carried out from a child station device according to a reference signal. 
A management tool which manages a belonging state to a group of a child station 
device based on a received reply signal. 

A multicast information transmitting means which carries out wireless transmission of 
the multicast information concerned only when a child station device which belongs to 
multicast information received via a circuit based on the contents of management of a 
management tool and a corresponding group exists in a communication feasible 
region. 

[Claim 2]It has a discriminating means which distinguishes whether a multicast router 
which transmits a signal which refers for a belonging state to a group of a child station 
device via a circuit in the key station device according to claim 1 is connected to a 
circuit. An inquiry means carries out wireless transmission of the reference signal 
using a signal received via a circuit from a multicast router when a multicast router 
was connected by a discriminating means and it was distinguished, A key station 
device canying out wireless transmission of the reference signal itself generated when 
were not connected and it was distinguished. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In this invention, only when the child station device which 
belongs to the multicast information especially received via the circuit and the 
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corresponding group exists in a conununication feasible region (service area) about the 
key station device formed in a wireless LAN system, wireless transmission of the 
multicast information concerned is carried out. 

Therefore, it is related with the key station device which deletes useless wireless 
transmission. 

[0002] 

[Description of the Prior Art]For example, in Ethernet (Ethernet) known as a LAN 
system which has spread most. It is a standard to communicate using the packet (IP 
packet) of TCP/IP (Transmission Control Protocol) which is a conmiunications 
protocol in the Internet. IP multicast packet which is one of the IP packets is a packet 
used for distributing information (for example, multicast information) to two or more 
recipients. 

For example, it is used in the application etc. which distribute e-mail and news to an 
interactive meeting and two or more recipients. 

[0003]The rough example of composition of IP multicast frame used for 
communication with Ethernet is shown in drawing 11 . and this IP multicast frame. For 
example, an address Ethernet address (here multicast address), a sending agency 
Ethernet address, a type (here IP), etc. are added and constituted by IP multicast packet 
in which the above-mentioned multicast information was stored. An address Ethernet 
address is an address which shows an address, a sending agency Ethernet address is an 
address which shows a sending agency, and a type is information which identifies data 
(here IP multicast packet). 

[0004JIP multicast packet described above as shown in above-mentioned drawing II . 
For example, it comprises IP version (Version) information, IHL header length, a 
transmitting agency IP address, destination IP addresses (here multicast address), a 
protocol number, data (datagram for protocol numbers), etc. 
[0005] An example of correspondence with the 48-bit multicast address used as an 
address Ethernet address shown in the 32-bit multicast address used as destination IP 
addresses shown in above-mentioned drawing 1 1 and above-mentioned drawing 1 1 is 
shown in drawing 12 , These follow regulation of lANA (Internet Assigned Number 
Authority). 

[0006] As shown in the figure, in the multicast address used by an IP address. By the 
multicast address used by an Ethernet address, the information which identifies a 
multicast group is assigned to 23 bits of a low rank with little 5 bit to assigning the 
information which identifies a muhicast group to 28 bits of a low rank. Specifically by 
an Ethernet address, the muhicast address "01:00:5E:00:00:00"- "01:00:5E:7 F:FF:FF" 
(hexadecimal number display) in a data link layer is used. 

[0007]In the identification information of the 28-bit multicast group assigned by the 
above-mentioned IP address here. In the identification information of the 23-bit 
multicast group assigned by the Ethernet address which described above the recipient 
who belongs to the multicast group concerned to specifying it as a meaning. Since 
there is little 5 bit, the recipient who belongs to the multicast group concerned cannot 
be specified as a meaning. 

[0008] By the way, in the key station device formed in the wireless LAN system, when 
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IP multicast frame in which muUicast information was stored, for example via cable 
backbone is received, carrying out wireless transmission of the IP multicast frame 
concerned to the child station device of a communication feasible region is performed. 
In this case, in a key station device, in order to distinguish only the address Ethernet 
address in received IP multicast frame, certainly carrying out wireless transmission of 
the received IP multicast frame to a child station device unconditionally is performed. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the above key station devices 
of a wireless LAN system. Since certainly carrying out wireless transmission of the IP 
multicast frame concerned to a child station device unconditionally is performed when 
IP multicast frame in which multicast information was stored is received, as described 
above, For example, even if it was a case where the child station device which belongs 
to the IP multicast frame concerned and the corresponding multicast group did not 
exist in a communication feasible region, there was fault of carrying out wireless 
transmission of the IP multicast frame concerned. For this reason, with a key station 
device, useless wireless transmission was performed and there was fault that 
unnecessary IP multicast frame will be transmitted between non-railroad sections. 
[0010]It is what was made in order that this invention might solve such a conventional 
technical problem, It is provided in the wireless LAN system which transmits the 
multicast information of groups involved to the child station device which belongs to a 
group, and faces carrying out wireless transmission of the multicast information 
received via the circuit to a child station device, It aims at providing the key station 
device which can delete useless wireless transmission. 
[0011] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, in a 
key station device concerning this invention, it is provided in a wireless LAN system 
which transmits multicast mformation of groups involved to a child station device 
which belongs to a group, and wireless transmission of the multicast information 
received via a circuit as follows is carried out to a child station device. Namely, an 
inquiry means carries out wireless transmission of the reference signal which refers for 
a belonging state to a group to a child station device of a communication feasible 
region, A reply signal with which wireless transmission of the reply signal reception 
means is carried out from a child station device according to a reference signal is 
received. Based on a reply signal which a management tool received, a belonging state 
to a group of a child station device is managed. Only when a child station device 
which belongs to multicast information which a multicast information transmitting 
means received via a circuit based on the contents of management of a management 
tool, and a corresponding group exists in a communication feasible region, wireless 
transmission of the multicast information concerned is carried out. 
[0012]Therefore, since wireless transmission of the multicast information concerned is 
carried out only when a child station device which belongs to multicast information 
received via a circuit as mentioned above and a corresponding group exists in a 
communication feasible region. That is, since wireless transmission of the multicast 
information concerned is not carried out when a child station device which belongs to 
groups involved does not exist in a communication feasible region, useless wireless 
transmission can be deleted. 
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[0013]The still more nearly following processings are performed in a key station 
device concerning this invention. Namely, it is distinguished whether a multicast 
router to which a discriminating means transmits a signal which refers for a belonging 
state to a group of a child station device via a circuit is cotmected to a circuit. When a 
multicast router was connected by a discriminating means and the above-mentioned 
inquiry means was distinguished, carries out wireless transmission of the reference 
signal, and was not connected using a signal received via a circuit from a multicast 
router and it is distinguished, wireless transmission of the reference signal generated 
itself is carried out. 

[0014]Therefore, it faces being provided in a wireless LAN system whether whose a 
multicast router is connected to a circuit, for example it is unknown, A burden which 
generates a reference signal itself can be reduced by carrying out wireless transmission 
of the reference signal using a signal received from the multicast router concerned 
when a multicast router was connected. When a multicast router is not connected, it 
can secure that wireless transmission of the reference signal is carried out to a child 
station device by generating a reference signal oneself. 
[0015] 

[Embodiment of the InventionjOne example concerning this invention is described 
with reference to drawings. This example shows a key station device suitable for being 
provided in the wireless LAN system whether whose the multicast router is connected, 
for example it is unknown as an example of the key station device concerning this 
invention. First, the example of composition of the wireless LAN system to which the 
example of composition and multicast router of the wireless LAN system to which the 
multicast router is connected are not connected as a wireless LAN system with which 
the key station device of this example is formed is shown. 

[0016]The rough example of composition of the wireless LAN system to which the 
multicast router 4 is connected is shown in drawing 1 . and the key station device 1 
connected with the cable backbone 3 a, for example, two or more child station devices 
2a which carry out radio to the key station device 1, and 2b are provided in this 
wireless LAN system. The host (computer) HI and the multicast router 4 are 
connected to the cable backbone 3 a, for example, and the host (computer) H2 of other 
networks is connected to it, for example via the multicast router 4. An example of the 
communication feasible region R of the key station device 1 is shown in the figure. 
[0017]The rough example of composition of the wireless LAN system to which the 
multicast router 4 is not connected is shown in drawing 2 . and to this wireless LAN 
system. For example, the key station device 1 connected with the cable backbone 3b, 
two or more child station devices 2a which carry out radio to the key station device 1, 
and 2b are provided. The host (computer) H3 is connected to the cable backbone 3b, 
for example. An example of the communication feasible region R of the key station 
device 1 is shown in the figure. Above-mentioned drawing 1 and above-mentioned 
drawing 2 have shown the communication feasible region R of the key station device 
1 , the child station device 2a, and 2b and the key station device 1 from on [ of 
explanation ] expedient using the same numerals. 

[0018]Next, an example of the operation performed by the multicast router 4 and the 
host HI who showed above-mentioned drawing K and H2 is shown. The multicast 
router 4 of this example by communicating an IGMP (Internet Group Management 
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Protocol) message between the host HI on the network connected, for example, and 
H2. The belonging state to these hosts HI and the multicast group of H2 is managed, 
"detailed explanation TCP/IP Softbank author W.Richard Stevens supervision-of- 
translation Inoue [ Shoji ] translation [ ] - a mandarin orange tree - to Yasuo", the 
details of a multicast group or IGMP message communication are indicated. 
[00 19] In this example, it assumes that two or more above-mentioned multicast groups 
are provided, and the host HI who has the process of belonging to the multicast group 
concerned, and H2 belong to each multicast group. Each host HI and H2 participate in 
a multicast group according to the situation of the process which the host HI 
concerned and H2 have (.). That is, what (namely, it will be in the state where it does 
not belong to the multicast group concerned) is seceded from what will be been in the 
state of belonging to the multicast group concerned, or a multicast group is possible. 
[0020]In each host HI and H2, the same information (multicast information) can be 
transmitted to all the hosts HI who belong to the multicast group concerned, and H2 
by using the information which identifies a multicast group, for example as a 
destination address. 

[0021]The example of the above-mentioned IGMP message communication is 
explained roughly. That is, the multicast router 4 transmits an IGMP reference packet 
periodically to each host HI and H2. Here, an IGMP reference packet is a signal for 
checking whether each host HI and H2 belong to the multicast group. 
[0022]On the other hand, each host HI and H2 will transmit the information (group 
ID) which identifies the multicast group to which self (namely, each host HI, H2) 
belongs to the multicast router 4 by IGMP report packets, if the above-mentioned 
IGMP reference packet is received. When the host HI and H2 belong to two or more 
multicast groups, IGMP report packets are transmitted, for example for every group. 
[0023]When each host HI and H2 receive an IGMP reference packet and it belongs to 
neither of the multicast groups, each host HI and H2 do not transmit a signal to the 
multicast router 4 (that is, the above-mentioned IGMP report packets are not 
transmitted), 

[0024]Even if each host HI and H2 are the cases where the IGMP reference packet 
above-mentioned, for example is not received. When it participates in a muhicast 
group, the above-mentioned IGMP report packets are transmitted to the multicast 
router 4 (when a demand occurs in the host HI and AP of H2). 
[0025]By communicating the above IGMP messages (the above-mentioned IGMP 
reference and IGMP report), the multicast router 4 manages the belonging state to the 
host HI and the multicast group of H2 based on the host HI and the IGMP report 
packets which received from H2. And when relaying IP multicast packet in which 
multicast information was stored, the multicast router 4. The IP multicast packet 
concerned is transmitted only to the host HI who belongs to the IP multicast packet 
concerned and the corresponding multicast group, and H2. 
[0026]Here, in this example, it has composition which can be seceded from 
participating in each multicast group, or each multicast group like [ which are 
mentioned later / the child station device 2a and 2b ] the above-mentioned host HI and 
H2. Transmitting the multicast information of each multicast group concerned by this 
composition to the child station device 2a and 2b which belong to each multicast 
group with the wireless LAN system of this example shown in above-mentioned 
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drawing 1 o r above-mentioned drawing 2 is performed. 
[0027]In the wireless LAN system of this example shown in above-mentioned 
drawing 1 or above-mentioned drawing 2 . For example, IP multicast packet and the 
IGMP reference packet in which the above-mentioned multicast information was 
stored, and IGMP report packets communicate using the same IP multicast frame as 
what was shown in above-mentioned drawing IL 

[0028]Here, the rough example of composition of the IGMP frame constituted by 
storing IGMP packets, such as an IGMP reference packet and IGMP report packets, in 
IP multicast frame shown, for example in above-mentioned drawing 1 1 is shown in 
drawing 3 . As shown in the figure, the same composition as IP multicast packet shown 
for example, in above-mentioned drawing 1 1 as an IGMP packet is used, the number 
corresponding to IGMP is used as a protocol number, and IGMP datagram is used as 
data. IGMP datagram comprises IGMP version (Version) information, an IGMP type, 
a checksum, group ID, etc., for example. In this example, the IP address (group 
address) which identifies a multicast group is used as group ID. 
[0029]The frame which comprises on [ of explanation ] expedient in IP multicast 
frame below by storing IP multicast packet in which multicast information was stored 
is called multicast information frame, The IGMP frame constituted by storing an 
IGMP reference packet in IP multicast frame is called IGMP reference frame, and the 
IGMP frame constituted by storing IGMP report packets in IP multicast frame is called 
IGMP report frame. 

[0030]Next, the example of composition of the key station device 1 of this example 
provided in the wireless LAN system shown in above-mentioned drawing 1 or above- 
mentioned drawing 2 is shown. The example of composition of the key station device 
1 of this example is shown in drawing 4 . and to this key station device 1. For example, 
the antenna section 1 1 provided with the antenna with directivity and the baseband 
processing part.(BB section) 1 2 which performs processing of a baseband signal, etc.. 
It has RF section 14 which performs mixing IF part 13 which performs the strange 
recovery of a baseband signal, etc., and a baseband signal and a conmiunication 
carrier, dissociating, etc., and the control section 15 which controls these each treating 
parts 11-14. 

[0031]Twelve sector antenna parts T which comprised a sector antenna which 
arranged radiately 12 sector units which have directivity, for example on the antenna 
section 1 1. It has the switch part 21 which changes the sector unit used for 
communication out of these 12 sector units, and the change of the sector unit by the 
switch part 21 is controlled by the control section 15 mentioned later. In this example, 
each sector unit has the directivity of 30 degrees, and the communication feasible 
region is formed in 360 degrees as a whole of 12 sector units. 
[0032] Although two or more antennas which had directivity with the sector antenna 
which arranged 12 sector units radiately as mentioned above were constituted from 
this example, it is good not to be necessarily 12 pieces as the number of antennas with 
directivity. Although the key station device 1 was equipped with two or more antennas 
which had directivity as a desirable mode in this example, other composition may be 
used as composition of an antenna. 

[0033]The BB section 12 is equipped with the communication control part 22 which 
controls transmitting processing and reception, the send data treating part 23 which 
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performs processing of the data used as a transmission object etc., and the received- 
data treating part 24 which performs processing of the received data etc. The 
communication control part 22 performs a serial / parallel (S/P) conversion carrying 
out the data etc. which inputted the data etc. which were received from the control 
section 15 from carrying out parallel / serial (P/S) conversion, and outputting it to the 
send data treating part 23, and the received-data treating part 24, and transmitting to 
the control section IS. 

[0034]The FEC encoder with which the send data treating part 23 performs error 
correction processing, for example, It performs having a logic circuit which performs 
zero oppression of a baseband signal, the scrambler for secrecy, and synchronous 
control of the radio frame formed with the digital signal, a circuit which performs a 
S/P conversion process, etc., and error correction processing etc. carrying out the data 
etc. which were inputted from the communication control part 22, and outputting to IF 
part 13. The circuit where the received-data treating part 24 performs a P/S conversion 
process, for example, It performs having a buffer, a circuit which performs 
synchronous control of a radio frame, a descrambler which decodes the signal by 
which scramble was carried out, a FEC decoder which performs error correction 
processing, etc., and error correction processing etc. carrying out the data etc. which 
were inputted from IF part 13, and outputting to the communication control part 22. 
[0035]ff part 13 is equipped with the strange demodulation section 25 which performs 
strange recovery processing, and the oscillation part 26 which oscillates a signal wave. 
The function in which the strange demodulation section 25 modulates a digital base 
band signal, for example. The function which restores to a digital base band signal, 
and transmitting processing (.) Namely, it has a switch function etc. which change a 
modulation process and reception (namely, recovery processing), It performs restoring 
to modulating the data etc. which were inputted from the send data treating part 23 to a 
data signal etc., and outputting to mixing and the separation part 28 of RF section 14, 
the data signal inputted from mixing and the separation part 28 concerned, etc. to the 
original data etc., and outputting to the received-data treating part 24. The oscillation 
part 26 performs having oscillator PLL for generating the signal wave of 
predetermined frequency, for example, etc., and outputting the signal wave which 
made it generate to the carrier generation part 27 and the above-mentioned strange 
demodulation section 25 of RF section 14. 

[0036]RF section 14 is equipped with mixing and the separation part 28 which 
performs mixing the carrier generation part 27 which generates a communication 
carrier, and a baseband signal and a communication carrier (composition), or 
dissociating, and the transmitting and receiving switching portion 29 which changes 
transmitting processing and reception. The carrier generation part 27 performs having 
a multiplier which multiplies the frequency of the signal wave inputted from the 
oscillation part 26, an amplifier (AMP) which amplifies a signal wave, etc., generating 
a communication carrier (for example, millimeter wave) using the signal wave 
inputted from the oscillation part 26, and outputting to mixing and the separation part 
28. 

[0037]Mixing and the separation part 28 are provided with the function to perform 
mixing the modulated baseband signal and a communication carrier or dissociating, 
Mixing the communication carrier inputted from the data signal etc. which were 
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inputted from the strange demodulation section 25, and the carrier generation part 27, 
and outputting to the transmitting and receiving switching portion 29, and the mixed 
wave inputted from the transmitting and receiving switching portion 29 are divided 
into a communication carrier, a data signal, etc., It performs outputting the data signal 
etc, which were separated to the strange demodulation section 25. 
[0038]The data signal (in this example.) etc. which the transmitting and receiving 
switching portion 29 was provided with the switch function which changes 
transmitting processing and reception, and were inputted from mixing and the 
separation part 28 It performs inputting outputting a mixed wave with a 
communication carrier to the antenna section 1 1 , and making it transmit by radio from 
a sector unit, the data signal (this example mixed wave with a communication carrier) 
received on radio with the sector unit of the antenna section 1 1, etc., and outputting to 
mixing and the separation part 28. 

[0039]RAM31 used for the workspace of CPU30 and CPU30 etc. which perform 
various kinds of data processing in the control section 15, It has ROM(for example, 
flash ROM) 32 which stored the control program etc., DPRAM33 which send and 
receive data etc. between the BB sections 12, and LAN interface section 34 which 
sends and receives data etc. among the cable backbones 3a and 3b. Here, DPRAM33 
is connected with the communication control part 22 of the above-mentioned BB 
section 12, and LAN interface section 34 is connected with the cable backbones 3a 
and 3b of the wireless LAN system shown in above-mentioned drawing 1 or above- 
mentioned drawing 2 . 

[0040]CPU30 performs performing various kinds of processings as shown in drawing 
6.which carries out generalization control of each above-mentioned treating parts 11- 
14, and is mentioned later, for example - drawing 9 b y developing and executing to 
RAM3 1 the control program stored in ROM32, for example. In radio with the key 
station device 1, the child station device 2a, and 2b for example. Wireless 
transmission of the 12 sector units with which the antenna section 1 1 was equipped in 
the reporting signal which controlled and generated the BB section 12, IF part 13, and 
RF section 14 in the above-mentioned CPU30, the enabling signal, the data signal, and 
the reception confirmation signal is changed and carried out, It performs controlling 
RF section 14, IF part 13, and the BB section 12, and carrying out reception of the 
requirement signal, data signal, and reception confirmation signal which changed and 
carried out radio receiving of these 12 sector antennas. 

[0041]By the above composition, the key station device 1 of this example has the 
following functions as a function concerning the important section of this invention. 
Namely, the key station device 1 of this example has a function which distinguishes 
whether the multicast router 4 is connected to the cable backbones 3a and 3b to which 
the key station device 1 concerned is connected, and in this example with this 
ftinction. The discriminating means which distinguishes whether the multicast router 
which transmits the signal which refers for the belonging state to the group of a child 
station device who says to this invention via a circuit is connected to the circuit is 
constituted. 

[0042]The signal which refers for the belonging state to the group of a child station 
device who says here is an IGMP reference frame transmitted from the above- 
mentioned multicast router 4 in this example. In this example, although the cable 



JP 2000-324120 Machine translation 



backbones 3a and 3b are used as a circuit, what kind of thing may be used as a circuit. 
[0043]It is detecting whether the keystation device I of this example specifically 
supervising the signal transmitted via the cable backbones 3a and 3b, and an IGMP 
reference frame being transmitted via the cable backbones 3a and 3b, It is 
distinguished whether the multicast router 4 is connected to the cable backbones 3a 
and 3b. 

[0044]For example, when the key station device 1 of this example is formed in a 
wireless LAN system as shown in above-mentioned drawing 1 , The key station device 
1 of this example distinguishes that the multicast router is connected to the cable 
backbone 3a according to having detected that the IGMP reference frame transmitted 
periodically was transmitted via the cable backbone 3a from the multicast router 4. 
[0045]On the other hand, when the key station device 1 of this example is formed in a 
wireless LAN system as shown in above-mentioned drawing 2 . The key station device 
1 of this example distinguishes that the multicast router is not connected to the cable 
backbone 3b according to not detecting that an IGMP reference frame is transmitted 
via the cable backbone 3b. 

[0046]The key station device 1 of this example memorizes to RAM3 1 the multicast 
router flag whose initial values are "0" values, for example. By making the multicast 
router flag concerned into "1" value according to having received the IGMP reference 
frame once [ at least ] via the cable backbones 3a and 3b. It will distinguish, if the 
multicast router flags concerned are "0" values (OFF) and the multicast router is not 
connected, and if the multicast router flag concerned is "1" value (ON) and the 
multicast router is connected, it will distinguish. 

[0047]The key station device 1 of this example has a fiinction which carries out 
wireless transmission of the reference signal which refers for the belonging state to a 
multicast group to the child station device 2a of the communication feasible region R, 
and 2b, and in this example with this function. The inquiry means which carries out 
wireless transmission of the reference signal which refers for the belonging state to a 
group to the child station device of the communication feasible region told to this 
invention is constituted. 

[0048]It is used by the IGMP reference frame of the same composition as what was 
shown for example, in above-mentioned drawing 3 here as the reference signal above- 
mentioned with the key station device 1 of this example, and the key station device 1 
of this example. The signal received via the cable backbone 3a from the multicast 
router 4 concerned when the multicast router 4 was connected by the above-mentioned 
discrimination processing and it was distinguished (in this example.) When wireless 
transmission of the reference signal is carried out using an IGMP reference frame, the 
multicast router 4 was not connected and it is distinguished, it has a frmction which 
carries out wireless transmission of the reference signal generated itself periodically, 
for example. 

[0049]Although it had composition which carries out wireless transmission to the 
child station device 2a and 2b by making into a reference signal the signal (IGMP 
reference frame) received from the multicast router 4 as it is in the key station device 1 
of this example. For example, composition which carries out wireless transmission to 
a child station device by making into a reference signal what processed the signal 
received from the multicast router may be used. 
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[0050]The key station device 1 of this example has the fiinction to receive the reply 
signal by which wireless transmission is carried out from each child station device 2a 
and 2b according to the above-mentioned reference signal, and in this example with 
this function. The reply signal reception means which receives the reply signal by 
which wireless transmission is carried out from a child station device according to the 
reference signal told to this invention is constituted. 

[0051]Here, the information which identifies the multicast group to which each child 
station device 2a concerned and 2b belong is included in the reply signal by which 
wireless transmission is carried out from each child station device 2a and 2b, and the 
group ID above-mentioned as this identification information is used in this example. 
In this example, the IGMP report frame of the composition same as a reply signal as 
what was shown, for example in above-mentioned drawing 3 is used. 
[0052]The child station device 2a of this example and 2b do not carry out wireless 
transmission of the signal to the key station device 1, when the reference signal above- 
mentioned, for example is received and it belongs to neither of the multicast groups 
(that is, wireless transmission of the above-mentioned reply signal is not carried out). 
Even if the child station device 2a of this example and 2b are the cases where the 
reference signal above-mentioned, for example is not received, when it participates in 
a multicast group, they carry out wireless transmission of the above-mentioned reply 
signal to the key station device 1. 

[0053]The key station device 1 of this example has each child station device 2a, the 
child station device 2a which exists in a conmiunication feasible region based on the 
reply signal received from 2b, and the function to manage the belonging state to the 
group of 2b, and in this example with this function. The management tool which 
manages the belonging state to the group of a child station device based on the 
received reply signal which is told to this invention is constituted. 
[0054] Here, the example of the method of the above-mentioned management is 
shown. That is, the key station device 1 of this example will detect the group ID which 
analyzes the reply signal concerned and is contained in the reply signal concerned, if 
the child station device 2a and the reply signal from 2b are received. And the key 
station device 1 is stored in the IP multicast filter table showing the detected group ID 
in drawing 5 . Group IDs (this example group address), such as "**• ... "♦*♦ ... 
*2", and "**♦ ... *3", are stored in the IP multicast filter table shown in the figure as an 
example. An IP muhicast filter table is stored in RAM31 of the control section 15. 
[0055]In the key station device 1 of this example, eliminating all the group IDs stored 
in the IP multicast filter table which faced the reference signal carrying out wireless 
transmission, and described it above, for example to the child station device 2a and 2b 
(clear) is performed. The child station device 2a which belonged to a certain multicast 
group until now, for example when such elimination was performed. When 2b secedes 
from the multicast group concerned this time, since the reply signal having contained 
the group ID of the multicast group concerned will not be transmitted, from the child 
station device 2a concerned and 2b, the secession concerned can be grasped with the 
key station device 1 , 

[0056]Based on the contents of the IP multicast filter table which the key station 
device 1 of this example described above. The child station device 2a which belongs 
to the multicast information frame received via the cable backbones 3a and 3b, and the 
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corresponding multicast group, Only when 2b exists in the communication feasible 
region R, have a function which carries out wireless transmission of the multicast 
information frame concerned, and in this example with this function. Only when the 
child station device which belongs to the multicast information received via the circuit 
based on the contents of management of the management tool told to this invention 
and the corresponding group exists in a communication feasible region, the multicast 
information transmitting means which carries out wireless transmission of the 
multicast information concerned is constituted. 

[0057]When a multicast information frame is received via the cable backbones 3a and 
3b, for example from the multicast router 4, the host HI , and H3, the key station 
device 1 of this example specifically. The group ID stored as destination IP addresses 
of the multicast information frame concerned is detected. And the key station device 1 
carries out wireless transmission of the received multicast information frame to the 
child station device 2a and 2b, when it is distinguished that the same group ID as the 
detected group ID is stored in an IP multicast filter table. On the other hand, when it is 
distinguished that the same group ID as the detected group ID is not stored in an IP 
multicast filter table, the key station device 1 cancels the received multicast 
information frame, and does not perform wireless transmission of the frame 
concerned. 

[0058]Next, an example of the procedure of various kinds of processings performed 
by the key station device 1 of this example is shown. When the key station device 1 of 
this example receives IP multicast frame via the cable backbones 3a and 3b, an 
example of the procedure of the processing performed by the key station device 1 
concerned is shown in drawing 6 . That is, the key station device 1 distinguishes 
whether IP multicast packet by which multicast information was fu-st stored in 
received IP multicast frame, and the IGMP packet are stored (Step SI). 
[0059] When it is distinguished that IP multicast packet in which multicast information 
was stored, and the IGMP packet are stored in received IP multicast frame as for the 
above-mentioned result, The key station device 1 distinguishes further whether the 
packet in received IP multicast frame is an IGMP packet (Step S2), As a result, when 
it is distinguished that the packet in received IP multicast frame is an IGMP packet. 
The key station device 1 distinguishes further the type of the IGMP packet concerned 
whether the IGMP packet concerned is an IGMP reference packet or they are IGMP 
report packets (Step S3). 

[0060] When the above-mentioned result distinguishes that it is an IGMP reference 
packet. While the key station device 1 sets the above-mentioned multicast router flag 
as ON (step S4), The group ID stored in the above-mentioned IP multicast filter table 
is cleared (Step S5), and wireless transmission of the received IGMP reference frame 
is carried out to the child station device 2a and 2b (Step S6). When the above- 
mentioned result (Step S3) distinguishes that they are IGMP report packets, the key 
station device 1 cancels the IGMP report frame received, for example. 
[0061]The packet in IP multicast frame received in the above (Step S2) is not an 
IGMP packet, That is, when the packet concerned distinguishes that it is IP multicast 
packet in which multicast information was stored, the key station device 1 performs 
multicasting filter transmitting processing shown in drawing 8 m entioned later (Step 
S7). 
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[0062] When the packet in received IP multicast frame distinguishes that they are 
packets other than IP multicast packet in which multicast information was stored, or 
an IGMP packet in the above (Step SI), The key station device 1 carries out wireless 
transmission of the IP multicast frame received, for example to the child station device 
2a and 2b (Step S8). 

[0063] An example of the procedure of the processing periodically performed by the 
key station device 1 of this example is shown in drawing 7 . and this processing is 
performed when CPU30 starts a control program periodically, for example. That is, 
the key station device 1 performs periodically processing which distinguishes whether 
a multicast router flag is ON or it is OFF (Step SI 1). 

[0064]When it is distinguished as for the above-mentioned result that a multicast 
router flag is OFF, While the key station device 1 generates an IGMP reference packet 
as shown, for example in above-mentioned drawing 3 itself (Step SI 2), The group ID 
stored in the above-mentioned IP multicast filter table is cleared (Step SI 3), and 
wireless transmission of the IGMP reference packet generated itself is carried out to 
the child station device 2a and 2b by an IGMP reference frame (Step SI 4). When a 
multicast router flag is ON, whenever (Step SI 1) and the key station device 1 of this 
example receive the IGMP reference frame from the multicast router 4, they carry out 
wireless transmission of the IGMP reference frame concerned to the child station 
device 2a and 2b every. 

[0065]When the key station device 1 of this example receives a multicast information 
frame via the cable backbones 3a and 3b, an example of the procedure of the 
multicasting filter transmitting processing performed by the key station device 1 
concerned is shown in drawing 8 . Namely, the key station device 1 detects the group 
ED first stored as destination IP addresses of the received multicast information frame, 
It is distinguished whether the same group ID as the detected group ID is stored in the 
IP multicast filter table (Step S21). 

[0066]When it is distinguished that the group ID same [ above-mentioned result ] as 
the detected group ID is stored in an IP multicast filter table, the key station device 1 
carries out wireless transmission of the received multicast information frame to the 
child station device 2a and 2b (Step S22). When it is distinguished that the same group 
ID as the detected group ID is not stored in an IP multicast filter table on the other 
hand, the key station device I is canceled without carrying out wireless transmission 
of the received multicast information frame. 

[0067] When the key station device 1 of this example receives IP muhicast frame by 
which wireless transmission was carried out from the child station device 2a and 2b, 
an example of the procedure of the processing performed by the key station device 1 
concerned is shown in drawing 9 . That is, the key station device 1 distinguishes 
whether IP multicast packet by which multicast information was first stored in 
received IP multicast frame is stored (Step S31). 

[0068]When it is distinguished that IP multicast packet in which multicast information 
was stored is stored in received IP multicast frame as for the above-mentioned result. 
The key station device 1 transmits the received multicast information frame to the 
cable backbones 3a and 3b (Step S3S). 

[0069] When it is distinguished that IP multicast packet by which multicast 
information was stored in received IP multicast frame on the other hand as for the 
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above-mentioned result is not stored, The key station device 1 distinguishes whether 
IGMP report packets are further stored in received IP multicast frame (Step S32). As a 
resuh, when it is distinguished that IGMP report packets are stored in received IP 
multicast frame. The key station device 1 detects the group ID contained in the IGMP 
report frame received from the child station device 2a and 2b, The IGMP report frame 
which was stored in the IP multicast filter table which described the detected group ID 
above (registration) (Step S33), for example, was received is transmitted to the cable 
backbones 3a and 3b (Step S34). 

[0070]In the keystation device 1 of this example, as mentioned above, the child 
station device 2a of the communication feasible region R, By referring for the 
belonging state to a multicast group to 2b, the child station device 2a concerned. 
Based on the reply signal received from 2b, the belonging state to the multicast group 
of the child station device 2a concerned and 2b is managed. When multicast 
information is received via the cable backbones 3a and 3b, Only when the child station 
device 2a and 2b which belong to the received multicast information and the 
corresponding multicast group existed in the communication feasible region R based 
on the contents of management concerned, it was made to carry out wireless 
transmission of the multicast information concerned. 

[0071]Therefore, unconditionally the multicast information received via cable 
backbone with the key station device though the multicast router was connected to the 
cable backbone of a wireless LAN system, for example by the former to having carried 
out wireless transmission certainly in the key station device 1 of this example. Since 
what is done for the wireless transmission of the received multicast information only 
when required (that is, wireless transmission is filtered and carried out) is performed, 
useless wireless transmission can be deleted. Since it is such, in the key station device 
1 of this example, an unnecessary signal (this example multicast information frame) 
can be prevented from being transmitted between non-railroad sections, thereby, the 
traffic between non-railroad sections can be controlled and a throughput can be raised. 
[0072]As a mode suitable for being provided in the wireless LAN system whether 
whose the multicast router 4 is connected to the cable backbones 3a and 3b, for 
example it is unknown in the key station device 1 of this example. It is distinguished 
whether the multicast router 4 is connected to the cable backbones 3a and 3b, When 
the multicast router 4 was connected and it distinguished, and wireless transmission of 
the reference signal was carried out, it was not connected using the signal received 
from the multicast router 4 and it distinguished, it was made to carry out wireless 
transmission of the reference signal generated itself. 

[0073 ]There fore, when provided in a wireless LAN system as shown in above- 
mentioned drawing 1 to which the multicast router 4 is connected, for example in the 
key station device 1 of this example. The burden which generates a reference signal 
itself can be reduced by carrying out wireless transmission of the reference signal 
using the signal received from the multicast router 4 concerned. When provided in a 
wireless LAN system as shown in above-mentioned drawing 2 to which the multicast 
router 4 is not connected, for example, it can secure that wireless transmission of the 
reference signal is carried out to the child station device 2a and 2b by generating a 
reference signal oneself. 

[0074]Here, although the above-mentioned example showed the example of 
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composition suitable for being provided in the wireless LAN system whether whose 
the multicast router is connected to cable backbone, for example it is unknown as an 
example of the key station device concerning this invention, other composition can 
also be used in this invention. 

[0O75]When a key station device is formed in the wireless LAN system by which the 
multicast router is connected to cable backbone, for example as an example, A key 
station device needs to be equipped with neither the function (discriminating means 
told to this invention) which distinguishes whether the multicast router is connected to 
cable backbone, for example, nor the function which generates a reference signal 
itself. In such a key station device of composition, wireless transmission of the 
reference signal is carried out from a multicast router to a child station device using 
the signal received periodically, without distinguishing whether the muhicast router is 
connected to cable backbone, for example. 

[0076]When the key station device of the above composition receives IP multicast 
frame via cable backbone, an example of the procedure of the processing performed 
by the key station device concerned is shown in drawing 10 . Here the procedure of the 
processing shown in the figure, without distinguishing whether the multicast router is 
connected to cable backbone as mentioned above. Since it is the same as that of the 
procedure of the processing shown, for example in above-mentioned drawing 6 except 
for the point of carrying out wireless transmission of the reference signal from a 
multicast router to a child station device using the signal received periodically, 
detailed explanation is omitted here. 

[0077]"Step S41" in above-mentioned drawing 10 . "Step S42", "Step S43", Each 
processing shown at "Step S44", "Step S45", "Step S46", and "Step S47", For 
example, corresponding to each processing shown at "Step SI" in above-mentioned 
drawing 6 . "Step S2", "Step S3", "Step S5", "Step S6", "Step S7". and "Step S8". it has 
been the same processing. 

[0078] The composition whose key station device carries out wireless transmission of 
the reference signal generated itself to a child station device can also be used as other 
examples, without having a function which carries out wireless transmission of the 
reference signal, for example to a key station device using the signal received from the 
multicast router, the reference signal which cable backbone does not necessarily need 
to be equipped with the function (discriminating means told to this invention) which 
distinguishes whether the multicast router is connected, for example, and generated the 
key station device itself to the key station device of this composition - for example, 
wireless transmission is periodically carried out to a child station device. Although 
such a key station device of composition is suitable for being provided in the wireless 
LAN system by which the multicast router is not connected to cable backbone, for 
example, it may be formed in the wireless LAN system by which the multicast router 
is connected to cable backbone, for example. 

[0079] As composition of the key station device concerning this invention. It is not 
necessarily restricted to what was shown above, but in short, The belonging state to 
the group of the child station device which exists in a communication feasible region 
is managed. Based on the contents of management concerned, it belongs to the 
multicast information received via the circuit, and the corresponding group (.). That is, 
various composition may be used as long as it seems that wireless transmission of the 
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multicast information concerned is carried out only when the child station device 
specified as an address of the multicast information concerned exists in a 
communication feasible region. 

[0080]For example, as long as transmitting the multicast information of groups 
involved to the child station device which belongs to groups involved as a group who 
says to this invention is performed, what kind of group may be used. It may be 
arbitrary also as the number of groups. 

[008 1] In the key station device shown in the above-mentioned example, as a method 
of managing the belonging state to the group of a child station device. Although not 
managed about whether an individual child station device belongs to which group, 
respectively as managing only a group's identification information (group ID) to which 
the child station device which exists in a communication feasible region belongs. For 
example, it is also possible to match and manage a group's identification information 
(for example, group ID) and the identification information (for example, address of 
each child station device) of each child station device to which each child station 
device belongs. 

[0082]As long as it refers for the belonging state to a group to a child station device as 
a reference signal told to this invention, what kind of signal may be used. As long as 
similarly it notifies the belonging state to a group to a key station device as a reply 
signal told to this invention, what kind of signal may be used. 
[0083]When CPU executed a control program in the hardware resources provided 
with the inquiry means told to this invention, the reply signal reception means, the 
management tool, the multicast information transmitting means, or the discriminating 
means, for example for CPU, a memory, etc., constituted firom an above-mentioned 
example, but. These each function means can also consist of this inventions as 
hardware circuitry which became independent, for example. This invention can also be 
grasped as a recording medium which can be read by computers, such as a floppy disk, 
CD-ROM, etc. which stored the above-mentioned control program. Processing 
concerning this invention can be made to carry out by inputting the control program 
concerned into a computer from a recording medium, and performing a processor. 
[0084]Composition various also as composition of the wireless LAN system with 
which the key station device concerning this invention is formed, the child station 
device formed in the wireless LAN system concerned, etc. may be used. For example, 
as the number of the child station devices formed in a wireless LAN system, there may 
not be any limitation in particular and it may be arbitrary. Although it had composition 
which can be seceded fi-om that a child station device participates in a group, or a 
group in the above-mentioned example, it is also possible to use the composition 
which belongs, for example to the group with always same child station device. 
[0085]It may not be restricted to what was not necessarily shown in the above- 
mentioned example also as composition of other signals used by communication by 
the key station device and child station device which were formed in the wireless LAN 
system the same with having described the reference signal and reply signal which are 
told to above-mentioned this invention, but various composition may be used. 
[0086] 

[Effect of the Invention] As explained above, according to the key station device 
concerning this invention, it is provided in the wireless LAN system which transmits 
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the multicast information of groups involved to the child station device which belongs 
to a group, It faces carrying out wireless transmission of the multicast information 
received via the circuit to a child station device, Wireless transmission of the reference 
signal which refers for the belonging state to a group to the child station device of a 
communication feasible region is carried out, Receive the reply signal by which 
wireless transmission is carried out from a child station device according to a 
reference signal, and the belonging state to the group of a child station device is 
managed based on the received reply signal, Since wireless transmission of the 
multicast information concerned was carried out only when the child station device 
which belongs to the multicast information received via the circuit based on the 
contents of management concerned and the corresponding group existed in a 
communication feasible region, useless wireless transmission can be deleted. 
[0087] As a mode suitable for being provided in the wireless LAN system whether 
whose the multicast router is connected to the circuit, for example it is unknown in the 
key station device conceming this invention. It is distinguished whether the multicast 
router which transmits the signal which refers for the belonging state to the group of a 
child station device via a circuit is connected to the circuit, Wireless transmission of 
the reference signal is carried out using the signal received via the circuit from the 
multicast router when die multicast router was connected and it distinguished. The 
reference signal itself generated when were not connected and it distinguished that it 
was made to carry out wireless transmission A sake, For example, also when the 
burden which generates a reference signal itself can be reduced when the multicast 
router is connected, and the multicast router is not connected, for example, it can 
secure that wireless transmission of the reference signal is carried out to a child station 
device. 



[Translation done.] 



